In this paper, we consider fourth order Runge-Kutta method for solving ordinary differential equations in initial value problems. The proposed methods are quite efficient and are practically well suited for solving these problems. Several examples are presented to demonstrate the accuracy and easy implementation of the proposed methods. The results of numerical experiments are compared with the analytical solution and thereby gain some insight into the accuracy of proposed methods. Finally we investigate and compute the error of proposed methods. This counterintuitive result is analyzed in this paper.
Introduction
Many problems of mathematical physics can be started in the form of differential equations. These equations also occur as reformulations of other mathematical problems such as ordinary differential equations and partial differential equations. Numerical methods are commonly used for solving mathematical problems that are formulated in science and engineering where it is difficult or even impossible to obtain exact solutions. Only a limited number of differential equations can be solved analytically. There are many analytical methods for finding the solution of ordinary differential equations. Even then there exist a large number of ordinary differential equations whose solutions cannot be obtained in closed form by using well known analytical methods, where we have to use the numerical methods to get the approximate solution of a differential equation under the prescribed initial condition or conditions. There are many types of practical numerical methods for solving initial value problems for ordinary differential equations.
From the literature review we may realize that several works in numerical solutions using fourth order Runge-Kutta method and many authors have attempted to solve initial value problems (IVP) to obtain high accuracy rapidly by using a numerous methods, such as Euler methods, and also some other methods. In this paper we apply fourth order Runge-Kutta method for solving ordinary differential equation in initial value problems. A more robust and intricate numerical technique is the Runge-Kutta method. This method is the most widely used one since it gives reliable starting values and is particularly suitable when the computation of higher derivatives is complicated. Finally two examples of different kinds of ordinary differential equations are given to verify the proposed formulation. The results of each numerical example indicate the convergence and error analysis is discussed to illustrate the efficiency of the method.
Initial Value Problem
In this paper we introduce a first-order differential equation is an Initial value problem (IVP) of the form,
with initial condition
Numerical methods employ the differential equation (1) and the condition (2) to obtain approximations to the values of the solutions corresponding to various selected values of x. 
Problem Formulation
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Error Analysis
Errors in numerical solution of ordinary differential equations. There are two types of errors in numerical solutions. Round-off errors and Truncation errors occur when ordinary differential equations are solved numerically. Rounding errors originate from the fact that computers can only represent numbers using a fixed and limited number of significant figures. Thus, such numbers or cannot be represented exactly in computer memory. The discrepancy introduced by this limitation is call Round-off error. Truncation errors in numerical analysis arise when approximations are used to estimate some quantity. The accuracy of the solution will depend on how small we make the step size, h. A numerical method is said to be convergent if the numerical solution approaches the exact solution as the step size h goes to 0. In this paper we consider two IVP problems to verify accuracy of the proposed method. Then using this method we find numerical approximations for desired IVP. 
Numerical Examples
Example 1: we consider the initial value problem (2)-(2.3). Reasonably good results are obtained even for a moderately large step size and the approximation can be improved by decreasing the step size. The proposed methods give very good result when compared with the exact solution. In principle, we say that a numerical solution converges to the exact solution if decreasing the step size leads to decrease errors such that in the limit when the step size to zero the errors go to zero.
Conclusion
In this paper, we have used fourth order Runge-Kutta methods for solving ordinary differential equation in initial value problems (IVP). To achieve the desired accuracy of numerical solution it is necessary to take step size very, very small. Therefore, it is an important task to make a proper balance between accuracy and efficiency of the solutions. The numerical results obtained by the proposed method are in good agreement with the exact solutions. The results of each problem guarantee the convergence and stability. We may notice that the accuracy increase with decrease step size, we may realize that this method may be applied to solve IVP to find the desired accuracy.
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